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(57) Abstract 

The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
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ocBaxuHax. npo6ypeHHbix Ha MecTopoxzxeHun, pa3MewaioT 3/ietcrpoAbi, 
repMeTH3npyoT wx naicepaMut \a nojQaiOT k s/ieicrpoflaM nepeMeHHbii*, nocTOAHHbiw 
w/in nMny/ibCHbtw tok Bbicoicoro HanpsxeHuq, OT/inHaioianwcfl TeM t sto 
CKBaxuiHbi repMeTut3wpyjoT naKepaMM Ha ypoBHe kpobjiw onacTOB, h nocne nonaMut 
3/ieKrpnsecKoro Totca pery/iupyraT napaMeipw TO«a u HanpfixeHWfl ui/nnn B3anMHoe 
pacnonoxeHwe s/iejapozioB zuih o6ecneseHHfl B03HHKHoseHnq 3/ieKTpwwecKoi/i ayrn 
Mex&y s/ietoponaMn, pa3MemeHHbiMn b, no MeHbuiew Mepe, oahow cKBaxuHe i/mn 
Mexcay 3/ieKTponaMn jQByx coceAHwx ckbsxhh. 
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Cnoco6 pa3pa6oTKii Hec{>Tera30Bbix MecTopoxneHnw 
m yBe/iuseHnq CTeneHM M3B/ieMeHnq Hec&TH \a ra3a 

Q6^aCTb TeXHHKI/1 

H3o6peTeHne othochtca k o6/iacTn ropHO* npoMww/ieHHocTH, a wm&hhq, 
k cnoco6aM pa3pa6oTKw h yBe/iuweHua cTeneHu nsBJieneHu* no/ie3Hwx 
ncKonaeMbix us 3eMHwx Heap n, b nepeyio onepeab, HecfcTH m ra3a. 

npenujecTBVioiiiHfl vpoaeHb tbxhuku 

H3BecTHu cnoco6bi pa3pa6oTKM \a yee^nseHnq cTeneHu n3B/iexeHnq He<t>™ 
\a ra3a H3 onacTOB MecTopo)KneHnut c noMouibio nonann b rmacTu ropqMeui Bonw 
nnn neperpeToro napa Ana noBbiweHi/tfl BHyipuirmacTOBoro AaB/ieHnq h 
TeMnepaTypw. hto noBbiwaeT npnTOK He0™ \a ra3a k CKBaxuHaM, npo6ypeHHbiM 
Ha anacT. Taw/ie cnocoGw aa/iflioTCfl BecbMa TpynoeMicnMH n no3Bo/iaioT 
yBe/iuiMHTb CTeneHb n3B/ieseHuifl HecJ>™ u ra3a To/ibKO Ha 10-20%, hto HB/iaeTCfl 

HejaOCTaTOHHblM. 

Han6o/iee 6jii/i3khm aHa/ioroM npea/iaraeMoro ut30opeTeHnq AB/ifleTca 
3/ieKTpoTepMHHecKutui cnoco6 Ao6biHn He<(>Tw, Btcmosatomnw 6ypeHne Ha 
MecTopoK^eHnw cKBaxnH, pa3MemeHne b hux a/iejaponos, repMeTW3auwo 
cKBaxnH naKepaMn u noflany k 3/ieicrpoflaM a/ieicrpuHecKoro tok3 (cm, naTeHT 
CLLIA N9 2795279, 1957r.). flpu npoxoxneHwn s/iexTpi/isecicoro too sepe3 
nponyKTHBHwii anacT nponcxonuT pa3orpes anacTa c noc/ieayioiuuM 
TepMnnecKUM pa3^oxeHneM roponux BeiuecTB c o6pa3osaHueM kokcoboco 
ocTaTKa. OflHaKo stot cnoco6 TaKxe He oSecneHwsaeT aocTaTowHoe yBe/inneHne 
deneHu n38JieHeHn« He<t>Tw, ra3a u apyrux no/ie3Hwx ttcKonaeMux us onacTos. 

PacKpbiTiie n3o6oeTeHi/m 

3aAaHew, Ha peiueHwe kotopoui HanpaaneHo HacToawee n3o6peTeHwe, 
?i8nfleTCfl nosbiiueHne 3<t><t>eicNiBHOCTH pa3pa6oTKM He<t>Tera30Bbix 



* 
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MecTopOKflSHUM 3a cneT 3HaMMTe/ibHoro yse/iHHeHUR CTeneHu i/i3BjieMeHHH 
He0TM, ra3a n npyrux no/ie3Hbix ncKonaeMbix it3 n/iacTOB. 

flocTaB/ieHHaw 3aflawa peiueHa b cnoco6e pa3pa6oT*n He<J>Tera308wx 
MecropoxiieHUM, KOTopbiw BicnioMaeT b ce6a c/ieaytoiuyio noc/ienoBaie/ibHocTb 
5 onepaunM. B CKBaxwHax Ha Hec})Tera30BOM MecTopoxneHun, npo6ypeHHux no 
noHBbi He4)TeHOCHoro (ra30HOCHoro) rmacTa pa3MewaioT a/iexTpoflbi. 3aTeM 
repMeTH3npytot CKBaxwHw c noMombio M3BecrHbix ycTpowcTB - naxepoa Ha 
ypoBHe kpobjih anacTOB. n noaaiOT Ha 3/ieiorpoiibi nepeMeHHbiw, nocToaHHbiw 
n/in uiMnynbCHbiui 3/ieKTpnMecKnCi tok BbtcoKoro HanpaxeHHfl. 3aTeM 
10 pery/inpytoT napaMeTpw ae/insnHbi Toxa m HanpaxeHuq n/n/iut B3awMHoe 
pacno/ioxeHuie 3/iexTpojaoB janfl o6ecneneHnq B03HHKH0BeHna 3nexTpnMecxoi/i 
/lyrn Mexjay 3/iexTpojiaMn, pa3MeiueHHWMM b. no MeHbiuew Mepe, oahow 
CKBaxMHe n/in Mexjay snexTpoaaMi/i /lByx coceziHux cxBaxuiH. 

B xanecTBe 3/iexTpozioB MoryT 6biTb ncno/ib30BaHbi o6canHbie Tpy6bi 
15 CKBaxnH, npyrne MeTan/insecxne xoHCTpyxunn cxsaxwH (6ypoBort cTas, cTas 
CTa/ibHbix rpy6 n apyrwe), w/in cneuna/ibHO pa3MeinaeMbie xinq stow ue/in 
3neKTponpo80flfnnne xoHCTpyxunn. 

3 c/iyvae, ecnu HeooxonuMo yse/WHUTb CTeneHb n3B/ieHeHi/iq HecfcTn, ra3a 

TO/lbXO U3 OjlHOrt CKBaxUHU, TO TOK HOnaKDT TO/lbKO Ha 3/ieKTpOflbl 3TOM 

20 CKaaxuHbi. ripn 3tom 3/ieKTpnHecKy(o nyry ue/iecoo6pa3HO 3axwraTb 
nocpeacTBOM pacn/iaB/ieHnq BCTasKH Mexny 3/iexTponaMn m/ih pa3BeaeHneM 

K0HT3KT0B 3/ieKTpOAOB 8 3TOM CXBaxUHe C OflHOBpeMeHHbIM noBbiweHweM 

HanpaxeHnq nonasaeMoro too. Ecnu o6pa6oTxe noasepraeTcq secb nnacT, to 
sneKTpi/iMecKyK) xiyry uenecoo6pa3Ho 3axi/iraTb nyTeM npeABapnTe/ibHoro 
25 pa3orpesa 3/ieKTponpoBOAHoro cnoq n/iacTa win nyTeM npo6oq npoMexyTxoB 
.\iexjay 3/ieKrponaMn AByx cocenHnx cxBaxwH npn nosbiujeHnn HanpqxeHnq na 

HHX. 

Ranee, noc/ie 3axnranwq 3/iexTpnMecxow ayrw b nepBbix AByx coceAnnx 
cxBaxunax HanpaxeHne 3axnraHnq snexTpusecKoti ayrw MOxeT 6biTb nonaHO Ha 
30 3netcTpoflbi . pacno/ioxeHHbie s npyrux coceziHux cxsaxHHax MecTopoxneHuiq. u, 
TaKUM o6pa30M, 3axnraraT 3/ieKTpnsecKne ayrn Mexny cocennnMn 
CKBaxuiHaMn Ha pa3/iHHHbix ynacTKax MecTopoxaeHnq. 3aTeM snexTpunecKi/ie 
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Ayrn nepeMemaroT b npocrrpaHCTBe rmacTOB b Heo6xonuMOM nopflAKe w 
noc/ieAOBaie/ibHOCTn, ann sero noAatoT HanpaxeHne 3axwraHWfl Ayr Ha 
3/ietapoAbi hobwx coceAHnx CKBaxwH MecTopotcaeHnq n oTK/uosatoT Hanp^jKeHwe 
MexAy TeMui CKBaxnHaMH. Ha kotopwx 3/ieKTpuHecKne ayrn yxe rope/in. 
floc^eaoBaTe^bHOCTb nozDcnraseHnw hobwx cKBaxuiH k npoueccy ropeHHH 
3^e<rputMecicnx Ayr b rmacTax onpeAe/iflioT nv\6o hcxoah 1*3 bo3moxhoctm 
paBHOMepHOUt o6pa6oTKn \am\a scew n/iowaAn rmacTOB Ha naHHOM 
MecTopoxAeHun, h\a6o B c/iynaax c/ioxhwx reo^oruiMecKnx yc/iOBni/i 3a/ieraHna 
n/iacT08 MecTopotcxteHwq hcxoah ut3 oco6eHHOCTew 3a/ieraHHfl rmacTOB. 

BpeMfl BHyTpunnacTOBoro ropeHUfl 3/ietCTpnHeoaix Ayr Ha pa3/insHb(x 

MeCTOpOJKJieHUflX 6yneT pa3/ll/»HHblM B 3aBHCHMOCTW OT 0H3HKO-MexaHHMeCKMX, 

snetapunecKnx xapaicrepucTWK nnacTOB, cocTasa w Bujaa none3Horo 
MCKonaeMoro, Hanp5ixeHHO-Ae<t>opMi/ipoBaHHoro coctoahua caivinx n/iacrroB n 
8Meiaaioainx mx ropHbix nopoA, reo/iornsecxnx ycjiosuui 3aneraHUfl rmacTOB v\ 
p^Aa Apyrux cfeaicropoB. B KaxAOM KOHKpeTHOM c/iynae BpeMfl ropenwfl 
sneicrpuHecKnx Ayr MexAy coceAHMMH CKBaxi/iHaMw a rmacTax MecropoxAeHuiui 
ycTaHaBAHBaioT sKcnepwMeHTa/ibHbiM nyieM c oAHOBpeMeHHbiMn 3aMepaMH 
BHyTpnnnacT08oro AaB/ieHwn n TeMneparypbi, a Taxxe nyTervi Jia6opaTopHoro n 
MaTeMaTHnecKoro MOAe/inpoBaHnq AaHHoro npouecca b 3aAaHHbix ycnoBUflx 
A/ifl AocrnxeHns MaKCMMa/ibHoro acfccfeetcTa n yBe/inneHnfl CTeneHU n38/ieHeHHfl 
no/ie3Hbix ncKonaeMbix w3 n/iacTOB. B Heo6xoAnMwx c/iyMaax so3MOXHa 
MHoroicpaTHafl o6pa6oTxa nnacTOB 3JieicTpnHecKHMn AyraMM nepe3 
Heo6xoAMMbie BpeMeHHbie itHTepsa/ibi noc/ie hht6hchbhom ao6whh no/ie3Hux 
ucKonaeMwx H3 anacTOB. HanpuMep, mo6bi noAAepxaTb 3aAaHHbie w/in 
Heo6xoAHMbie AaBJieHwa n TeMneparypw HecfcTu h ra3a b rtnacTax Ana 
HanGonee nonHort nx OTKanKM wa MecTopoxAeHHH. 3to oco6eHHO atcrya^bHo a 
c/iysae Ao6bisn H3 rmacTOB bsukoCi HecJUH win npn oTKasice ra3a 1*3 
BnaroHacbimeHHbix CKBaxnH c hh3kmm n/iacrosbiM AaB/ieHi/teM, Ta< kbk ra30Bbie 
cKBaxuHbi s TaKnx cnysaax MoryT caM03aAaB/inBaTbCfl boaom, nocrynaKXuew n3 
n/iacTOB BMede c ra30M. 
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nepeseHh cbnrvo HeoTexftfi 

CyiuHOCTb n3o6peTeHnq noacHfleTca Ha sepiexax, rae: 

Ha 4>nr. 1 i/t3o6paxeH pa3pe3 Maccusa ropHwx nopoa. cxeiua 
pacno/ioxeHna naKepos m 3/ieKrpoaoa b CKBaxHHax n npouecc 3axnraHnq 
5 3neKrputsecK0M ayrw; 

Ha <£ur. 2 npueeaeHa cxeMa nepeMeweHWH n pa3BopoTa s/ieJcrpi/tsecKnx 
ayr b npocTpaHCTBe rviacTa Ha MecTopoxaeHWH no/ie3Hbix nciconaeMbix. 

BapnaHTbi ocvmecTBneHuifl n3o6oeTeHnq 

Ha He4>Tera30BOM MecTopoxaeHMw (0wr. 1 ) n/iacT b noaaB/iflioiueM 

10 6oribUJnHCTBe cnynaee nMeeT c/ioxHoe c/iowcToe cTpoeHi/te n coctomt 143 
ra30HOCHoro c/ioa 1 , He<J)TeHocHoro c/icm 2, BoaoHocHoro c/ioa 3 b noMae 
n/iacTa, oaHoro Hnu HecKO/ibKux npoanacTKOB 4, pacno/ioxeHHbix b 
pa3/inMHbix c/icmx nnacTa n, same scero, nMeraiunx 6o/iee Bbicoicyio 
3neiaponpo8oaHOCTb, MeM caM rinacT. Ha <t>v\r. 1 unct>poSi 5 o6o3HaseHw 

15 naKepw. kotopwmu cKBaxuHu A h 6 HaaexHo repMeTut3npyJOTCfl, hto6w 
nepe»cpbiTb aocTyn xwc/iopoaa B03ayxa b n/iacT b npouecce ropeHnq 
3/ieKTpnsecKnx ayr. KpoMe 3*roro, naKepw c/iyxaT ana raweHHfl a cxsaxuHe 
s/ieiapornapaB/inMecKoro yaapa. B03HMKaiomero npn pa3xnraHnw ayrn b 
KaxAort OTae/ibHofi cKBaxHHe. naKepw n3BneKaK>TCfl H3 ckb3xhh noc/ie 

20 oKOHsaHnq o6pa6oTKM n/iacTa 3/ieiapnMecKWMw ayraMU Mexay coceaHUMM 
CKBaxMHaMM, a ao SToro anyxaT eiue n 3ar/iyiuKaMn nnn HecfcTH n ra3a. 
aaB/ieHne ut TeMnepaTypa kotopwx noc/ie o6pa6oTKn onacTOB 3/ieKTpn4ecKMMH 
ayraMn pe3Ko B03pacTaeT. 

06caaHwe Tpy6bi 6 b oiae/ibHux c/iysaflx MoryT 6biTb ucno/ib30BaHbi b 

25 KaMecTBe oaHoro H3 3/ieicrpoaoB, hto nweeT MecTo Ha CKBaxuHe A. 
SneKTpuMecKMM tok Moxer TaKxe noaBoanTbca k 3/ieicrponpoBoaHOMy cnoio b 
anacTe no cTaBy H3 MeTa/i/innecKnx Tpy6 14, 6ypoBOMy cTaBy i/uiu apyrowy 
3/ie»crponpoBoaHOMy o6opyaoBaHMK) CKaaxwH. B cKBaxuHu MoryT 6biTb Tatcxe 
ycTaHOB/ieHbi cneuwa/ibHbie 3/ieKTpoaw 7. Ha $nr. 1 unct>poti 8 o6o3HaseHa 

30 3/ie<TpnHecKafl ayra b CKBaxHHe A Mexay 3/ieicrpoaoM h o6caaHoii Tpy6ow b 
KasecT8e BToporo 3/ieicrpoaa npn ee 3axnraHwn TO/ibKo b oahow cKsaxuHe A, 
uwcfcpoii 9 o6o3HaseHa 3/ieicrpnMecKafl ayra b npeae/iax rmacTa Mexay aByM* 
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coceAHUMH CKBaxuHaMM A n 5, a uncfrpow 10 - 3/ie»crpnMecKa« Ayra wexAy AByMfl 
on e KTpoflaMM 7 To/ibKO b oAHort cKBaxHHe B npn ficno/ib308aHUM rinaBKOw 
BdaBKn, coeAHHfltomew 3/ieicrpoAbi 7 a/ia 3axwraHw?i Ayrn. BbicoKOBO/ibTHue 
Ka6e/in 1 1 , nepeAaromne tok BbicoKoro HanpaxeHwq Ha 3/ie»crpoAbi 7, 

5 riOACOeAHHeHb! K nepeABMXHbIM WH Ay Kline H Hbl M eMKOCTHM miH MOIUHWM 

KOHASHcaTopaM, w/in ncTOHHUKaM nMny/ibCHoro nanpqxeHuq 12 A/ia 
HaKon/ieHnq 3/ieicrpnHecKort sHepruu Ha noBepxHocm 3erwuin h pa3MemeHHbix, 
HanpuMep, Ha uuaccn aBTOTflraneM. B cboio onepeAb, nepeABMXHbie eMxoc™ v\ 
hctomhmkm HMny/ibCHoro HanpaxeHua coeA^HeHbi c nocToflHHOw nnHneii 

10 s^errponepeAaM 13 j\r\9\ nocTOHHHoro Haicon/ieHUH v\ noAAepxaHwa npouecca 
ropeHUfl sneicrpMHecKnx Ayr b rmacTe. Bjw 3axnraHnq n noAAepxaHwa 
3/ieiapMMecKMx Ayr b rmacTe wcno/ib3ytoT TaKxe hctomhwkm nepeMeHHoro too 
npoMbiwneHHOii sacTOTbi. 

Ha 0nr. 2 no»ca3aHa noc/ieAoaaTe/ibHocTb noAKmoseHnq hobwx ckbqxhh w 

15 oTK/noMeHnq npeAbiAyainx CKBaxuH, MexAy kotopumh n/iacr yxe o6pa6oiaH 
3/ie»apMMecKi/tMn AyraMn, rAe s/ieiapoAw CKsaxnH 1 yxe onouoMeHW ot 

HCTOMHUKOB ("lOAaHH TOK3 BWCOKOrO HanpflXeHUH, S^eiapOAbl CKBaXMH 2 

noAK/iiOMeHbi k hctomhwiom njiw ceTn too BbicoKoro HanpaxeHH* h MexAy HUMH 
ropflT 3/ieKTpnMecKne Ayrn bo BHyTpnonacTOBOM npocTpaHCTBe, a cunoBbiMn 

20 nnHHAMU noKa3aHO pacnpocTpaneHne 3/ieKTpnsecKoro nona. CKBaxuHU 3 
noAroTOB/ieHbi A/ifl 3axi/traHna b hhx 3/ie»crpnxecKnx Ayr n nepeMemeHua ux bo 
BHyTpwanacTOBOM npocTpaHCTBe b HanpaB/ieHnw, yicasaHHOM CTpe/iKaMu. B 
cnoxHwx reo/iornsecKHx yc/ioanflx 3aneraHwa rmacTOB 3aAaiOT Heo6xoAHMbirt 
nop^AOK v\ noc/ieAosaTenbHOCTb o6pa6oTKM n/iacToa MecTopoxAeHnw 

25 sneKTpusecKMMM AyraMH. 

npeAflaraeMbitf cnoco6 pa3pa6oT»cn He<trrera308bix MecTopoxAeHurt w 
ysennMeHnq cTeneHH H3B/ieMeHnq He<t)TM, ra3a h Apyrux no/ie3Hbix MCKonaeMwx 
H3 3eMHUx HeAP npnMeH?iioT c^eAyioiuMM o6pa30M. 

Ha nro6bix MecTopoxAeHMflx MoryT nMeTb MecTO ABa BapnaHia cnTyaum?t. 

30 nepsaw cuTyaunq - KorAa Ha hobom MecTopoxAeHMH nocne 6ypeHH* cepnn 
pa3seA0MHbix cKBaxnH Ha n/iacT cTaHoauTca n3BecTHO, sto AaB/ieHwe He<t>Tn wjiw 
ra3a b n/iacte HeBbicoKoe, unw nMeioT Mecro B$i3KMe He<t>TH, Tpe6yioiune 
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pa3orpesa, xe wMeioT MecTo BbicoKne MexaHwsecKwe Hanp*xeHHfl a cbh3w 
c 6o/ibwow rny6\AH0\A 3a/ieraHMfl anacTa, KOTopbie npueonaT k 6biCTpoMy 

CMbUOHWO TDeUlMH H nop 8 OKO/10CK8aXWHHOM (IpOCTpaHCTBe H CHUXeHMfO 

Ae6uTa cKBaxwH. B 3tmx c/iysaax npeA/iaraeMww cnoco6 ncno/ib3yioT nepea 
5 Hasa/ioM 3KcruiyaTaunw Hosoro MecTopoxAeHi/ta. ("Ipi/iseM Ha p«Ae ysacTKoa, rj\e 
n/iacT yxe o6pa6oTaH 3/ie»crpnHecKWMW AyraMi*. MoxeT HasHHaTbca 
npoMbimneHHafl Ao6wMa, a Ha ocia/ibHbix ywacTicax nnacTa o6pa6crnca MoxeT 
npoAo/ixaTbca no Mepe 6ypeHnq hobwx ckb3xhh Ha anacT napaAne/ibHo c yxe 
pa6oTaioiuMMn no AoSuse He<J>™ win ra3a CKBaxHHaMU. 

10 BTopaa cwTyamifl - Koraa Ha crapoM MecTopoxaeHMM 3HaHMTe/ibHO yna^ 

Ae6wT cymecTsyioiuMx u hht6hchbho 3Kcnnya™pyeMbix 8 npotunoM CKBaxuH, 
ho M3BecTHo, mto 3anacu HecJ)TM \a ra3a eiue 3HaMHTe/ibHbie h Heo6xoanMo 
yBe/inMHTb BHyTpun/iacToaoe aaB/ieHne n TeMnepaTypy aha w3BJieseHUfl ut3 
HeAP ocTaBiunxca 3anacoB. 

15 B o6enx cuTyaunflx cKBaxnHbi, npo6ypeHHbie ao nonBbi n/iacTa 

repMeTM3npyiOT naicepaMt/i 5 Ha ypoBHe Kpoa/iw nnacTa n npeABapnTe/ibHO 
pa3MemaiOT b hhx 3/ieicrpoAbi 7. Ec/in naAO 3axeMb s/ieicrpi/iHecKyjo Ayry 

TOflbKO B OAHOM CKBaXMHe 6 ( TO 3/ieiCTpOAU 7 COeAHHfllOT MexAy co6ow 

onaBKOii BCTaBKow, paccsuTaHHort Ha onpeAe/ieHHyio Be/insnHy TOKa, a 3aTeM Ha 
20 hmx noAatoT tok BbicoKoro HanpqxeHnq n npw noBbiweHwn HanpaxeHHfl n cu/ibi 
too noc/ie pacanaBneHUfl BCTaBKn MexAy 3/ieiapoAaMn 3axnraeTcq Ayra. Ec/in 
Ha ao 3axesb 3/ieKrpusecicyto Ayry MexAy AByMfl coceAHMMu cKBaxktHaMM 
MecTopoxACHnq, to aneiopoAbi 7 pa3Meiua(OT b c/ioe anacTa. o6naAaiomero 
Han/iyMLuew 3/ieicrponpoBOAHOCTbiO i/i o6ecnesnBatOT HaAexHbifi KOHTaicr c 3twm 
25 c/ioeM. B noAaBAfiKDLueM 6o/ibwnHCTBe c/iysaeB 3thm c/ioeM flB/iaeTcfl 
BOAOHOCHbM c/iort, aa/ieratownii b nonse n/iacTa. B t3kom c/iynae 3/ieicrpoAbi 
7 pa3MetuaiOT b soAe. 3 anon h a 10 wen cKBaxnHy a CMecn c HecfeTbio n ra30M b 
npocTpaHCTBe ao HwxHero Topua naxepa. He0Tb, ksk 6onee jienci/in KOMnoHeHT 
CMecn. 0Ka3wsaeTcfl BBepxy CTO/i6a xhakoctm, a BOAa - BHH3y. 
30 ripn noAase toks BwcoKoro HanpqxeHnq Ha a/ieiapoAu 7 sepe3 

coeA^HMTe^bHwe BwcoicoBo/ibTHbie Ka6e/in 1 1 ot nepeABMXHbix hctomhukob 
MMny/ibCHoro HanpsxeHnq n MomHbix eMKOCTen 12. a c/iysae 3axnraHnq 
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3/ie»opumecK0M ayrn To/ibKo a oahom cKsaxuHe 6, npowcxoAUT pacruiaeneHne 

BCTaBKM, COeAMHRKDlUeM 3/ieKTpOAbl 7 H MeXQy HWMH 8 CKBaXUHe 5 B03HHKaeT 

s/ieiapuwecKaa Ayra 10. B c/iynae. KorAa oahhm h3 sjieicrpoAOB AB/iHiOTca 
o6caAHbie Tpy6bi 6 CKBaxuHU, nocne noAawn tok3 swcoKoro HanpsxeHnq 
3/ietcrpoA 7 otboaat ot o6caAHbix Tpy6 6 w pa3pbiBaioT KOHTaicrbi MexAy 
humh, b pe3y/ibTaTe sero Toxe 803HWKaeT 3/ieiapnHecKafl Ayra 8 b 
cKBajKMHe A. npn 3axnraHnu s/iettTpuHecKOfc Ayrw MeacAy AsyMfl coceAHMMH 
CKBaxuHaMM MecTopo)KAeHHfl noBbiiiiatoT Hanp^xeHne Ha 3/ieicrpoAax 7 coceAHnx 
CKBaxnH ao TaKow cTeneHH, wto npoucxoAUT npo6oM n/iacra no c/ioio c 
MaKCHManbHoi?i 3/ieKrponpoBOAHocTbio (BOAOHOCHOMy c/ioio), umw 
npeABapme^bHo pa3orpeBaioT Han6o/iee 3/ietcrponpoBOAHbiii cnoih n/iacTa n npn 
noAAep>*<aHt/tn Heo6xoAHMoro HanpqxeHHfl Toxe 3axnraeTCfl 3/ieKTpnsecKaq Ayra 
9 MexAy CKBaxuHaMn A n 6 c TeMnepaTypow ona3Mbi b Hew ao aecflTKOB 
Tucas rpaAycoB no Ue/ibcwo b 3aBwcwMOCTn ot ae^nnnHbi HOMUHanbHwx 
tokob. CKopocTb HapacraHHfl HanppxeHUfl u MaKcutMa/ibHoe ero 3HaseHne 
3aBncsiT ot napaMeTpos s/ieKTpi/wecicoM uenn. HeM 6o/ibwe paccToanue MexAy 
3/ieKrpoAaMut OTAeribHbix cxBaxwH, TeM 60/ibiue 6yAeT MaKCHManbHoe 3HaneHne 
ycTaHas/inBaKDiuero Ayry HanpaxeHHfl. C yae/inweHneM AaB/ieHnq 
TeMneparypa n/ia3Mbi no8biiuaeTCfl. flpn TOKax ao 10000 A Ayra ropuT b 
pacce^HHOM BHAe, a npn 6o/ibUjnx toox - b cxaTOM BHAe. 3/ieKTpnHecKafl Ayra 
qB/ifleTca oahhm H3 bhaob pa3p*Aa b ra3ax m/ih napax, KOTopbiti 
xapa»crepn3yeTCH 6o/ibUJOM n/ioTHocTbio Toica, He6o/ibiunM naAeHneM HanpaxeHWfl 
b cTBO/ie Ayrn n bwcokom TeMneparyport. B cb*13H c TeM, hto /uo6aa 
3/ietapnMecKaq uenb o6/iaAaeT nHAy*crwBHocTbio h eMKocTbio, to nyTeM 
BtoitoseHnfl b AaHHyio uenb Aono/iHUTe/ibHbix orpoMHbix uiHAyKTWBHocTeui u 
eMKocTert Ha noBepxHOCTM 3eM/in Ao6uBaoTCfl 3anaceHi/m 3HaMUTe/ibHoii 
3/ie»crpoMarHMTHo£?i 3Heprnn, KOTopaa npw pa3MWKaHHM uenu nepeMeHHoro tok3 
ocBo6o)KAaeTCfl u nepexoAUT b Ten/ioayio 3Heprwo, sacTb ee nepexoAUT b 
Apyrwe bmaw SHeprnn, a B03HwcujaH sfletarpuiMectcaa Ayra h oicpyxaioiuaa ee 
cpeAa aB/iaioTca 3HepronomoTMTe/iWMM. nosTOMy a oicpyxaiomeii Ayry cpeAe 
npoucxoAUT ncnapeHne xhakom h TaepAow cocTaenaiomMx anacTa m BMemaioiuvtx 
nopoA 3a cpasHHTe/ibHO He6onbaine npoMexyTKw BpeMeHH npn oneHb Bbtcoicort 
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TeMnepaType. Bee 3to npusoAMT k 3HaHWTe/ibHOMy noBbiweHHio 
BHyTpunnacTOBoro AaB/ieHUH n eme 6o/ibweMy B03pacTannio reMneparypu 
n/ia3Mbi s ropameii Ayre, noaTOMy b ruiacTe rop?rr Ayrw oseHb B&coKoro 
AaBneHnfl n TeMnepaTyp, KOTopwe nepeMewaioTcfl bo BHyTpwrinacTosoM 
npocTpaHCTBe a 3aaaHHOM nopflAKe w noc/ieAOBaTe/ibHoc™, o6pa6aTbieaa ero Ha 
acew n/iui 3aAaHHoui sacTH anoiaaAM MecTopoxAeHna, mto npuBOAUT k pe3KOMy 
M3MeHeHH(o Hanp«)KeHHo-Ae<t)opMnpoBaHHoro u TeMnepaTypHoro coctohhua 
nnacTa no/ie3Horo ncKonaeMoro h 8Memaioim/ix ero nopoA. H3MeHfleTca 
cwcTeMa TpemnH n nop, noflB/iaiOTcfl nycTOTbi n CBo6oAHbie npocipaHCTBa b 
ruiacTe 3a cseT ncnapeHnq TBepAbix n xuakmx <t>a3, mto noc/ie raiueHuq Ayr 
npi/iaeAeT k eme OAHOMy nepepacnpeAe/ieHHK) HanpaxeHHii ot ropnoro 
AaB^eHnq n sto Toxe nonoxme/ibHO ctcaxeTca Ha yBe/inneHMn npnTOKa HecfcTH 
\a ra3a b CKBaxwHbi. Bfl3K0CTb He<j)Tn b 3HasnTe/ibHo£i cTeneHw 6yAeT cHuxeHa. 
BuxxeHu cMO/mHwe n napa<t)MHOBbie cocTaB/iflioinne HecfcTH a nopax n 
ipeiunHax. 

06pa6oT<a He<t)Tera30HocHoro rmacTa 3/ieKTpuMecio/tMn AyraMW b 
npeAe/iax MecTopoxAeHMfl MoxeT 6wTb npupaBHeHa c tomkm 3peHna cHuxeHitq 
ropHoro AaB/ieHW? k noA3eMHort OTpa6oTKe 3amnTHoro nnacTa Ha yro/ibHbix 
MedopoxAeHnqx, KorAa c paAOM pacno/ioxeHHoro nnacTa CHHMaioTca 
HanpaxeHWfl ot ropHoro AaB/ieHMfl n o6/iersaeTCH ero Aera3aunfl. Ho, KpoMe 
3Toro. b npeAnaraeMOM cnoco6e npucyTCTByeT eme ue/ibiPt paa 3HasnTejibHbix 
npenMymecTB. 

B urrore, noc/ie o6pa6oTxn He<t>Tera30HocHoro nnacTa MecTopoxAeHUfl 
3/ie*CTpnMecKHMn AyraMM pe3K0 803pacTaeT cTeneHb n3B/ieHeHi4fl H3 Hero 
He^TM h ra3a, mto no3BO/ifleT 803poAHTb k npoMbiiu/ieHHOii 3KcnnyaTaunu 
Aaxe AaBHO OTpa6oTaHHbie MecTopoxAeHi/ia npn Hannnnn b hhx eme He 
n3B/ieseHHbix 3anacoB He<£™ n ra3a h npn6/in3HTbcfl k, npaicrnMecKH, 
no/iHOMy n3B/ieMeHMio stmx 3anacoB H3 MecTopoxAeHnui KaK cTapwx, TaK h 
H08bix ( Tax K3K o6pa6oT»cy nnacTOB MecTopoxAeHurt 3/ieicrptiMecia/tMn AyraMU 
moxho ocyiuecTB/iflTb MHoroKpaTHo nepe3 Heo6xoAHMue BpeMeHHbie HHTepsa/ibi. 

TaKUM o6pa30M. npeA/ioxeHHbirt cnoco6 no3BO/iqeT no/iyMWTb 
sHasMTe/ibHbiii 3K0H0MHMecKnw actxfceiCT npn ero wcno/ib3oeaHnn n qs/ifleTca 
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atco/iorMsecKH sucTbiM cnoco6oM. Ero moxho ycneiuHO wcno^b30saTb Ana 
noA3eMHOM ra3M<t)MKaunn yro/ibHbix n/iacroB, mto 3HasnTe/ibH0 noBbicm 
deneHb n3B/ieKaeMocTw yr/in W3 3eMHbix Heap, no3Bo/!WT 3H3HHTe/ibH0 
yMeHbiijMTb 3arp«3HeHne oKpyxatowew cpeflw speAHUMH oTxoAaMH ropHOw 

5 npOMblllifieHHOCTH (OTBa/iaMM nopOAbl, OTKasaHHblMH nOA3eMHb!MH BOAaMU W3 

CKBaxnH m ropHbix Bbtpa6oTOK c bwcokmm coAepxaHueM cepw m apyrux 
speAHbix npuMecew, nonaAajomux b BOAoeMbi) u y/iynujHTb sKO/iorwo 
reppnTopuM, Ha kotopwx 3aneraK>T no/ie3Hbie wcKonaeMue. C noMombio 3Toro 
cnoco6a moxho TaKxe yHMSTOxwTb noA3eMHbie 3axopoHeHMfl h Morui/ibHWKn c 

10 oTxoAaMu BpeAHbix paAnoaKTMBHbix n xnMnsecKnx BemecTB, cruras w ncnapfw 
nx noA 3eMneM b ana3Me 3/ieiorpnMecKnx Ayr 6e3 AocTyna Kwc/iopoAa 
B03Ayxa. m npermTCTBya, Tew caMbiM, nx pacnpocTpaHeHwo noA3eMHbiMH BonaMn 
b Apyrne MecTa. ripeA/iaraeMWM cnoco6oM moxho Ao6uTbCH BbirwaB/ieHUH a 
noA3eMHbie Bbipa6oTKvi H3 pyAHbix xwi. Ten n jiuh3 MeTa/i/ios, HanpuiMep, 

15 T3KMX K3K 30/10TO, cepe6po n APyrux, o6naAaraiMMx oseHb bwcokow 
3/ieicrponpoBOAHOCTbio. 
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1 

2 OOPMY/IA H306PETEHMH 

3 

4 

5 1. Cnoco6 pa3pa6oTKM He<t>Tera30Bwx MecTopo>KAeHnti n ysenmeHMn 

6 cTeneHu n3B/ieseHHfl He<J>™ w ra3a, cor/iacHO KOTopoMy b cKBaxwHax, 

7 npo6ypeHHux Ha MecTopoxAeHnw, pa3MeiuaiOT 3/ieKTpoAbi, repMeTH3npyioT wx 

8 naKepaMn m noAa»OT k 3/ieiopoAaM nepeMeHHwtf, nocToaHHbjrt hjiw 

9 nMny/ibCHbiw tok BbicoKoro HanpaxeHHfl, oT/innaiomnMCfl TeM, mto 

10 cKBaxuHbi repMeTM3npyKDT naicepaMW Ha ypoBHe kpob/im nnacTos, w noc/ie 

11 noaasM 3/ieinpwMecKoro toiq pery/iwpyioT napaMeTpw too m HanpaxeHMfl m/w/im 

12 B3awMHoe pacno/ioxeHwe 3/ie»apoAOB ah* o6ecneseHwq B03HW(HOBeHHfl 

13 snejapusecKOM Ayrw Motcay 3/ieiapoAaMw, pa3MeweHHbiMn s, no MeHbwew 

14 Mepe, oahow CKsaxuiHe nnn MexAy 3/ieKTpoAaMH AByx coceAHHx ckb3)kwh. 
15 

16 2. Cnoco6 no n. 1,OT/iusaioLUutfcfl TeM, hto 3/ieKTpnsecKne Ayrn 

17 3axwraioT nocpeACTBOM pacn/iaB/ieHna bctsbkh M&xjxy 3/ieiapoAaMM min 

18 pa3BeAeHuteM KOHTaKTOB 3/ieicrpoAOB a oahom cKBaxuHe, h/iw nyTeM npo6oa 

19 npoMexyTKoa Me)KAy 3/ieiapoAaMu AByx coceAHnx ckbsxhh npw noBbtiueHnn 

20 HanpwxeHnq na hmx. 
21 

22 3. Cnoco6 no n.1, o m m m a to ihhm c fl TeM, mto snetcrpusecKne Ayrn 

23 3axnraioT MexAy 3/ieicrpoAaMw b Hecico;ibicvtx napax cKsaxwH MecTopotcaeHuia 

24 n b Heo6xoAMMo^ noc/ieAOBaTe/ibHocTw mchaiot napu ctcBaxt/iH, MexAy kotopumh 

25 3axnraiOT s/ieicrpwHecicne Ayrn bo BHyTpunnacTOBOM npocTpaHCTse. 
26 

27 4. Cnoco6 no n.l.oT/insaiomMiicfl TeM, mto npw Heo6xoAHMOCTw 

28 noAAepxaHUfl 3aAaHHbix se/iHMMH BHyTpunnacTOBoro AaB/ieHnq \a TeMnepaTypw 

29 He<t>Tu m ra3a, npouecc o6pa6oTKH anacTOB 3/ieicrpnMecicnMH AyraMH noBTopaioT 

30 MHoroKpaTHO Mepes Heo6xoAMMbie BpeMeHHwe nHTepsa^w. 
31 
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' 30 aHBapa 1998 (30.01.98) 


Sara ornpasxH Hacroamero oTHCTa o McxayHaponHOM 
noHace: 25 Mapra 1998 (25.03.98) 


H&HueHOBaHue h anpec MemayHxpojiKoro noitacotoro oprtut: 
BccpoccHftcxHfl uayHBo-HccjieiioBaTenbcxHfl HBcnnyr 
HHCTHTyr rocyaapCTBCHHOfl naTCHTHofl aKcnqmow, 
Poccha. 121858, MocxBa, Bepcjucoaacafl Ha6. ( 30-1 
Oaxc: 243-3337. TCiieTaita: 114818 T10HA4A 


YnO/lHOMOMCHHOC HHUO! 

A.riCTpOB 

TenefcoH ^ (095)240-5888 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
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